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SYLIABUS

Pipe Orchard Harbor at Branford, Comnecticut, has been
improved by local interests to permit shipment of crushed stone
by tug and scows at a large saving in transportation cost over the
cheapest alternate route. Traffic in the present 12-foot channel
is subject to tidal delay vwhich would be eliminated by construction
of a 15-foot chesmmel. The desired improvement would provide general
navigation benefits to commercial navigation; and as the harbor chen-
nel is used by a single shipper, also would provide local benefits.
The bensfib-cost ratlio of the desired improvement is 2.0 to 1.

The Division Engineer recommends authorization of a Federal
navigation project at Pime Orchard to provide a 15-foot chanmel, 100
feet wide from Long Island Sound to the New Haven Trap Rock Company
loading basin. The recommendation ls subject to the reguirement that
local interesits enlarge the basin to 3.2 scres and maintain it to a
depth of 15 feet, make a cash comtribution &6f 50 percent of the con-
struction cost of the Federal project channel; and hold and save the
United States free from damages from the improvement.

The estimated Federal cost of the project is $75,000 {March
1957}, exclusive of $2,000 for additions) navigation aids, with
$22,000 annually for maintenance. The non-Federal cost is estimated
at $10530003 of which $30,000 is the cost of enlarging the loading
basin and $75,000 is the required coniribution recommended.
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NOT FOR PUBLIC RELEASE

U. S. ARMY ENGINEER DIVISION, NEW ENGLAND
CORPS OF ENGIMNEERS
150 Cepuseway Street
Boston 14, Mass.

July 9, 1957
NEDGW

SUBJECT; Survey of Pine Orcherd Herbor, Branford, Connecticut

TOs Chief of Engineers, Depsrtment of the Army, W&shington
25, D.
AUTHORITY

1. This report is submitted in compliance with an item in-
cluded in Section T of the River and Harbor Act approved July 2k,
1946, which reads as follows:

"The Secretary of War is hereby suthorized and directed
to cause preliminary examination and surveys to be made
Bt ccoscecccesscnscs Harbor at Pine Orchard,; Branford,
Connecticut,.".

2. Pursuvant to the above authorization, a partially favor-
able preliminary examination report was submitted February 2h,
1956. The Division Engineer recommended that no further study
be made on improvements for recreationsl craft at Pine Orchard
Harbor at this time. He did recommend, however, s study of sur-
vey scope to determine the cost and economle Justification of &
Federel project for commercial navigation and to determine the
amount of local participation which should be required. The Board
of Engineers for Rivers and Herbors concurred with the views of the
reporting officer end recommended that a survey s‘hudgr be made in
the interesis of commercisl navigation.

3. A study of survey scope was assigned to the New England
Division by the Chief of Engineers on July 10, 1956.

SCOPE OF STUDY

: L., Extensive investigations have been made of Pine Qrcherd
Herbor for this report. A detailed hydrographic survey, lacluding
soundings and probings wes made to determine the character and
volume of materials to be dredged. Studles have been made of the
operation and delays associated with navigation 1n the existing
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channel snd the effect of reducing these delays. A public hearing
was held at Pine Orchard on August 26, 1947. This hesring and
other more recent contacts with locel interests are described under
Improvement Desired.

DESCRIPTION OF NAVIGATION CONDITIONS

5. Pine Orcherd Harbor is located on the north shore of Long
Islend Sound in Branford, Connecticut, about 7 miles east of the
entrance t0 New Haven Harbor and sbout 3 miles east of Branford Har-
bor. - The harbor consists of two basins, one on the west side at
the Pine Orchard Yacht Club, protected by a breakwater off Brown
Point, and another on the east side of the New Haven Trap Rock
Company dock. A 12-foot channel extending from the New Haven Trap
Rock Company basin about 2,500 feet to deep water was constructed
and has been maiuntained by that compesny. The harbor is protected
by several shcals, rock outcrops and islands generslly in two
groups called Blackstone Rocks and the Thimbles.

6. The Pine Orchard yacht basin covers gbout 20 acres and is
5 to 6 feet deep. This basin and the protecting breskwater were
congtructed and are maintained by the Pine Orchard Club.

T. The mean range of tides at Money Island in the Thimbles 1s
5.6 feet. The spring range is 6.6 feet. The lowest tide to e
expected is minus 2.5 feet. The lecality is shown on United States
Coast and Geodetic Survey charts Nos. 217 and 1212 and on the map
gccompanying this report.

TRIBUFARY AREA

8. The ares near the harbor is the Pine Orchesrd section of
Brenford, Connecticut, an exclusive residentilal area of large sum-
mer homes and hotels. The single industrisl activity is the ship-
ment of trap rock by the New Haven Trap Rock Compeny from their
dock on the sastern side of the harbor. The prinecipsl local occu-
pation is the summer resort business. Inland from the harbor there
is & small smount of farming.

9. The Branford Stesm Railway, a subsidiary of the New Haven
Trap Rock Company, provides freight service from their quarry in
North Branford to the dock at Pinre Orchard Harbor, and a connection
to the Shore Line of the New York-New Haven and Hartford Railroad.
Railrosd and bus service are sveilable at Branford and New Haven.
The ares is served by & network of good roads. No bridges cross
the harbor, :

PRIOR REPORTS

10, Under .the pregent authority an unpublished prelimine.rg
examination report was submitted February 24, 1956 and reviewed by

2



the Board of Engineers for Rivers and Harbors. This report was
favoreble to a survey study of the need for improvements for com-
mercial navigation.

1l. There igs no Federal navigation project authorized ab
Pine Orchard Harbor.

OTIHER IMPROVEMENTS

12. ALl improvements at Pine Orchard Harbor have been sccom-
plished by local interests. The New Haven Trap Rock Company has
constructed and maintained & 12-foot chamnel 60 feet wide $o their
dock with a turning hasin and berth for the shipment of crushed
stone by barge. The turning basin deplhs range from 0 to 16 feet
with 2.2 acres over 12 feet. Since 1914, the channel has been
dredged by that company inm 1920, 1922, 1925, 1929, 1942 and as
shown below:

Date : Quantity Dredged Expendibure Ares, Dredged

Och. 1946 28,900 cu. yds $20,256.60 Basin and channel
Mexrch 1951 36,966 " ¢ 25,897.20 Basin and channel
Sept. 1952 19,750 * " 15,800.00 Partial

April 1954 10,000 % 0" 8,000.00 Partial

March 1955 8,250 " ™ 8,250.00 Bagin

April 1956 2k, 760 " " 2k ,760.00 Basin and channel

Total 128,626 cu. yds $102,963.80

13. It was stated at the 1948 hearing that dredging costs
hadj&been of the order of about one third of a million dollars since
191k,

li. The Pine Orchard Club has improved the western part of
the bharbor for recreational craft. Since 1924, a breakwabter about
800 feed long has been constructed to shelier thie yacht basin and
an area of about 7 acres has been dredged to T feet at mean low
water. The expenditures by local interests for this improvement
have been gbout $153,000, of which $93,000 was for original work
and $60,000 for maintenance dredging completed in 1951. Ir addi-
tion, vhe yacht club has constructed a club house, & dock with
slips for gboul 20 boatls, and provided mooring piles.

TERMINAL AND TRANSFERS FACILITTES

15. The New Haven Trap Rock Company dock is a pile and
timber structure aboub 300 feet long with depths alongside of
about 17 feet. On the dock is a barge loading conveyor with a
loading capacity of TOO tons per hour. Crushed sghone is brought
to the dock from the North Branford quarry over the Branford
Steam Railway and gravity dumped into the conveyor storage bins.
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Mooring pile clusters have been provided in the twming basin for
barges awaiting loading or a tug. There are no provisions for un-
loading vessels at this dock. The dock is equipped with machinery
for moving the barges inside the basin, without assistance from a
tug. The basin can accommodste 8 empty scows, T loaded scows, one
scow under the chute and one tug during loading operations; and 9
empty scows, 9 loaded scows end 3 tugs overnight.

16. 'The Pine Orchard Club has a pile and timber dock in
front of the club house. Depthe alongside range from 3 to 7 feet.
Gasoline, water and supplies asre avaeilable to club members snd
guests ab this dock. The club has also provided a small pile and
Limber pier at the inshore end of +he breama:t;er es well ss mMOOr-
ing piles for recreational crafk,

IMPROVEMENT DESIRED

17. Awthority for this study was requested by local inter-
ests who desired improvements for recreational boating. Their
views were precented at g public hearing held at Pine Orchsard -
August 26, 1948 and st & conference in 1955. The unpublished
preiimna:cy examination repert submitied February 24, 1956 con-
sidered the improvements desired for recreational cra,ft. "It was
the opinion of the Division Engineer that slthough local inleresis
dzgired Federgl improvement of Pine Orchard Harbor for recreational
crafl 2 (a) the benefits from such improvement would nob be suffi-
cient to justify the large expenditure required, (b) local inter-
ests should be required to mske a substantlal cash contribution,
but bown offieials have indicated that such cooperation is not
assured, and {¢) in view of the restricted nature of property in
the ares it is doubbtful thet an adequate landing, open to the pub-
lic on equal terme, could be provided near the desired anchorage.
The report recommended that ne further study of improvements for
recreational craft be made. The Board of Engineers for Rivers and
Harbors reviewed the report and concurred with the views of the
Division Engineer. No further study has been made of improvements
for recreational navigabion.

18. In 1955, the New Haven Trap Rock Company requesiad a 17-
foot channel to the loading besin gt their dock. The company
stated that the existing chanvel was inadequate and the tug and
varge traffic to their dock was subject to seriows tidal delays.
In gddition, it was felt that the 1T7-foot channel would permit -
the company o ship in small tramp steamers to polnts outaide of
Long lslapd Sownd.

19. BEarly in 1957, the Wew Haven Trap Rock Company con-
tracted %o supply 750,000 cuble yards of c¢rushed rock snnuslly
for 10 yesrs to the New York Trap Rock Company; the rock %o be
shipped by barge from Pine Orchsrd Harbor. Because this tonnage,
when added to barge shipments to other customers will bring the

e



annual volume through Pine Orchard Harbor to over a miliion tons,
and because informstion developed during the survey study indicated
that the largest tug owmed by companies operating into Pine Orchard
Harbor bad & draft of only 15 feet, the company modified their
reguest for improvement.

20, The company now desires a 15-foot channel 1o reduce the
tidal delays to their prospecitive waiterbourne shipments through
Pine Orchard Harbor. In case, however, that this is found too
expensive, snd not economically justifiable, they regquested a
Federal project to maintain the present 12-foot channel.

EXISTING AND FROSFECTIVE COMMERCE

21. Shipments of crushed stone from Pine Orcherd Harbor have
inereased sbeadily since World War II. Annual tonnage flgures
since 1943, as supplied by the New Haven Trap Rock Company are as
follows:

Year Short Tonsg Year Short Tons
1943 165,236 1950 121,865
194k 34,773 195L 174,187
1945 28,687 1952 29k 545
1946 35,552 1953 356,929
19k 51,016 195k 29,807
1948 78,851 1955 398,986
1949 95,620 1956 508,584

22. The monthly shipments of trasp rock since 195% were as
followss

MONTHLY SHIPMENTS IN TONS

Month 195k 1955 1956
January Tik 16,388 26,288
February - 27,766 26,508
March 7,685 19,433 . 17,712
April 8,339 39,165 29,107
Mey 27,547 50,683 52,658
June 29,15% 555339 575512
July 45,890 55,167 51,393
August 27,852 27,210 55,432
September ' 22,845 35,684 48,387
October 35,295 29,851 62,375
Novenibexr 28,57k 26,590 51,500
December 15,912 25,710 29,712

23. All of the above shipments have heen made to various
points in Long Island Sound along the coast of Comnecticut, New
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York City and Long Island.

Very limited shipmenis have been made
outside Long Island Sound, mostly before 1940. Following is a list

of such shipments and destinations as supplied by the New Haven

Trap Rock Company:

Date Degtination Tons
1928-1932 Nantucket Island 15,000
1928-1932 Martha's Vipeyard ' 30,000
19321936 Buzzards Bay 20,000
1932-1936 Wareham 15,000
191%.1938 Newport 100,000
1930-1942 Fall River - 100,000
192%-2.928 New Bedford 75,000
1928-1930 Tiverton 10,000
1919~1938 Providence 1,500,000
1930-1940 Taxmson 10,000
1930-1940 Norwich 25,000
1930-1940 Few London 75,000

2%, Annuel waterbourne shipments of crushed rock from Pine
Orchard Harbor have increased from 36,000 tons in 1946 to 17h,000
tons in 1951 and to 508,000 tong in 1956 an increase of U8B0 perw
cent in the 5 year period between 1946 and 1951, and an increase
of 290 percent in the 5 year period 1951 to 1956. If this type of
progressive increase were to conbtinue durding the next 5 years, the
increase from 1956 to 196 would be about 200 percent, resulting
in an annual volume of 1,000,000 tons in 1961. However, the New
York Trap Rock Corporation has conbracted to purchage 750,000 cubie
yards of crushed stone amnuglly, for a 10 year period beginning in
1958. Thig firm order, and shipments to other customers, will
result in annual shipments of over 1,000,000 tons by barge from
Pine Orchasrd Harbor. The New Haven Trap Rock Company has siated
that presernt reserves in the Branford quarry will permii operstion
at pressnt levels of L.5 million tons annually for 150 to 200
years. Bessuss of the demand for aggregates for indusirial expan-
sion and for highway construchbion it is considered that the area
around Long Igland Sound will reguire increasing volumes of crushed
trap rock over the next 50 years. It is expected that the present
velationship between bharge rates and other shipping methods will
not change materially during this period. On this basis it is
estimated thalt wverge shipments of trap rock Trom Pine Orcherd Har-
bor will average at least 1,000,000 tons azmually during the 50~
year period from 1960 to 2010° :

 VESSEL TRAFFIC

25. The locgl recreation fleet conslets of shout 100 sail
and powsr boats ranging in length from 1k to 50 feet, but all of
- these have sufficlently low drafte not to realize any direct bene-
it from the desired improvement. WNHo recresbionsl crsfb use the
loading basin or the approach channel.
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26. The New Haven Trap Rock Company loads over 500 barges an-
nnally at presen®, each barge having an average capacity of about
750~tons. . On the basis of 850 round trips made by barges in 1954
and 1955, a percent distribution was computed of scow-trips and
draft asg shown below: :

Draft 7' 7.5' 8 8.5* 9' 9.,5° 10" 10.5' 11' 11.5°
% of To-

tal Scow- 0.5% 0% 1.5% 4.0% 2.5% 5.5% 72.0% 3.56 5.5% 5.0%
Trips :

27. A similar analysis was made of 1,262 tug round-trips in
195k, 1955 and 1956 with resulis as follows:

Draft 8¢ gt 10 11° 12°
% of Total 3% 5% 16% 26% 50%
Tug-Trips

28. BSome of the companies thai operate tugs into Pine Orchard
Harbor own tugs over 12-foot drafi. Aveilable data indicate three
gsuch %ugs, one 13-ft. one li-ft. and one 15-£¢. draft, none of which
bhas been reported 4o have made trips into Pine Orchard Harbor during
1954, 1955, and 1956.

29. Fmpty barges are brought in by tug boats, which usually
do not wait, but come back later for a tow. The masimum number of
scows which have been towed by a single tug into Pine Orchard Har-
bor was reported tc have been 13. Siudy of recent records indi-
cates that a tug makes & trip to Pine Orchard for every 700 tons
of rock shipped from the harbor, and that the sverage harge load is
760 tons. The average tow is 1.85 barges.

DIFFICULTIES ATTENDING NAVIGATION

30. The difficuliies attending nevigation in the commereisl
channel are those abtitendant wupon tidal. operation of tugs with
barges in the present narrow channel. There is no detailed informa-
tion available on accidents and damsge to vessels. It was stated
at the 1943 hearing, however, that such damsges amount to several
hundred dollers annually. In July 1956, the ll-foot draft tug
"Stamford” was delayed half a day and almost overturned when it went
aground at the edge of the channel.

WATER POWER AND OTHER SPECTAL SUBJECTS

3L, There are no metters of wabter power, flood conirol or pol-
lution pertinent to this report. ‘ -



FLANS OF IMPROVEMENT

32. The New Haven Trap Rock Company desires a 1l5-foot chan-
nel from their loading besin at Pine Orchard to deep waler in Long
Island Sound to eliminate tldsl delays and navigation difficulties
to present and prospective tug and barge traffic. The company
indicated that in the event that g deeper channel was not justi-
fied,a Faderal project for s 12-foot channel was desired.

33. Traffic in the present chammel ig subjeet to tidal
delay as well as delay and risk of grounding due to the inadequate
channel widbth. A 15-foot deep channel would permit all of the
present traffic of tugs up to 12-fool draft to operate with a safe
clearance and withoud +tidal delay. It ies copsidered that provi-
sion of g 100-foot wide charmel would substantially reduce the
delay and hazaerd due to the present inadequaste width. The present
loading basin with 2.2 acres over 12 feet deep is not considered
adequate for the prospective future volmme of traffic, particularly
if the channel is improved. Because it is desirable o permit tugs
to stay in the basin during periods of low ‘tide, the basin should he
maintained to a depth of at least 15 feet, if either a 12 foot or 15
foot chanmel is provided. The plans of improvement considered in
this report would provide a channel and loading basin as follows:

&. Channel: 15 feet deep, 100 feet wide, 4,500 feet
long.
loading basic: 3.2 acres, 15 feet deep.

Y. Channel: 12 feet deep, 100 feet wide, 2,500 feet
long. '
Loading basing 3.2 acres; 15 feet deep.

SHORE LINE CHANGES

3%. Pine Orchard Harbor, in Branford, Comecticut is located
in & very irregular section of the Connecticut ceastlive that is
generally composed of resisteant rock with numercus pocket beaches
between rocky points. The channel dredging desired by local inter-
ests would have no significent effect on the adjacent shore line.

REQUIRED AIDS TO NAVIGATION

35. The United States Coazst Guard has been consulted and has
advized thalt additional aids to navigation will be required. For
both plens of improvement it was estimated that lj sdditional huoys
would be reguired at a first cost of $2,000. The annual maintenznce
cost for sids o navigation for this plan was esbtimated at $200.

ESTIMATES OF FIRST COST

36. Estimates of first cost have been prepared for the two
plans of improvement considered in this report. Probings were made
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in the hydrographic survey to determine the relative hardness of
the material to be dredged and the existence and extent of sub-
merged rock areas. There were no indications of rock in any of

the areas considered and all proposed dredging would be of ordinary
material consisting of mud and sand. Dredging quantities are in
terms of in-place measurement and provide for dredging to the par-
ticular depth plus an allowance of one foot overdepth. Side slopes
of 1 vertical on 3 horizontal were used. Unit prices are based on
prices prevailing in March 1957 and on removal of material by con-
tract dredging. Federal construction costs are based on construc-
tion and maintenance of the channel and non-Federal costs are based
on enlarging and maintaining the loading basin. The estimate of
first cost of construction for the improvement is presented below:

PIAN OF IMPROVEMENT 1l5-foot 12-foot
Channel Channel.

Pederal Construction Cost
Corps of Engineers: Dredging Chennel

Volume of material to be removed 78,000 cy 16,000 cy

Estimated unit cost $1 60/cy $2 25/cy
Construction contract cost $125,000 $36,000
Contingencies ' 15,000 5,000
Engineering and Design ' . 4,000 1,000
Supervision and Administration 6,000 4,000
Total $150,000 $46,000

Coast Guard: .

Additionel aids to navigation 2,000 2,000
TOTAT, FEDERAL CONSTRUCTION CosT $152,000 $48,000

Non-Federal Construction Cost
Tocal Interests: Dredging 15-foot
- loading Basin, 3.2 Acres
Volume of material to be removed 20,000 cy 20,000 cy

Estimsted wnit cost : $1.60/cy §2.2§[cy
TOTAL NON-FEDERAL CONSTRUCTION COST $30,000 $45,000
POTAL PROJECT CONSTRUCTION COST $182,000 $93,000

(Merch 1957)

ESTIMATES OF ANNUAL CHARGES

37. Estimates of annual charges have been made for both con-
sidered plans of improvement. Maintenance costs are based on
volumes dredged, from the existing channel and basin during the past
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few years. The estimated volume of annual meintenance dredging
which will be required in the present and. considered improvements
are shown below°

Volume in Cubic Yards

- Channel Basin
Present 12' x 60' channel and o .
10* to 17* basin a ~ h,000 4,000
12* x 100" ‘channel 2,500 feet long S
and 15' basin j 6,000 5,000
15t x 100° channel h,EOO feet long ‘
and 15' basin 11,000 - 5,000

38. Annusl charges are based on an allocation of costs to
local interests {a single beneficiary) of 50 percent of the con-
struction cost of the chennel. Anmnual charges on Federal invest-
ment have been computed with an interest rate of 2—1/2 percent
and a project life of 50 years, with Federal maintenance of the
channel. Annual charges on non-Federal investment have been
computed with an interest rate of 4 percent and a project life of
50 years, with local interests maintaining the loading basin.
Annval malntenance costs are computed on the basis of probable
maintenance dredging every three years at a uwnit cost of $2.00/
cubic yard.

: 15-foot 12-foot
PLAN OF IMPROVEMENE ' Channel Channel
Federal Investment .
Corps of Engineers:
Channel Dredging $75,000 $23,000
Coast Guard:
Aids to navigation 2,000 2,000
Total Federsl Investment $77,000 $25,000
Hon-Federal Investment
Iocal Interests: ‘ A
Cash contribution $75,000 $23,000
Dredging loading basin 30,000 45,000
Total Non-Federal Inveéfment _ $105,000 $68,000
TOTAL TNVESTMENT COST ' | $182,000 $93,000
Federal Annual Charges
Corps of Engineers: ,
“Interest on investment (2-1/2%) $ 1,900 $ 600
Amortization (50 yr. life) 800 300
Maintenance of Channel : 22,000 12,000
Total $ 24,700 $1.2,900
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TOTAL INVESTMENT COST

Coast Guard:
Interest on ifivestment (2-1/2%)
Amortization (50 years).
Maintenance of Aids to Navigation

Total
NON-FEDERAL ANNUAL CHARGES

Local Interests:
Interest on investment (4%)
Amortization (50 years)
Maintenance of loading basin

Total
TOTAL, ANNUAL CHARGES
Federals :
Corps of Engineers
Coast Guard
Total

Non~Faderals
Local interests

Total

ESTIMATES OF BENEFTITS

15~foot 12-foot
Channel . Channel
$ 50 $ 50
20 20

230 230

$ 300 $ 300
$ 4,200 § 2,700
. T00 .. 500
10,000 10,000
$14,900  $13,200
$24,700 $12,9oo
300 300
$25,000 $13,200
$14,900  $13,200
$39,900 $26,400

39. The present improvement at Pine Orchard Harbor was con--
structed and has been maintained by the New Haven Trap Rock Company
to permit economical shipment of crushed rock to points on lLong
Island Sound. ILoading barges at Pine Orchard have made possible
large savings in transportation costs over the cheapest alternative
route. However, the tugs and barges now used for this traffic are
subject to tidal delays and the risk of grounding on the sides of

the present 12-foot deep, 60-foot wide channel.

Reasonably prospec-

tive future traffic would be subject to similar difficulties as well
as delays from congestion in the present 2.2 acre loading basin.

The plans of improvement considered in this report would reduce the
cost of transporting crushed rock through Pine Orchard Harbor by

eliminating these difficulties.

Lo. A study has been made of the present improvement at Pine
Orchard Harbor to determine the need for conbinued maintenance of.
the existing channel and basin. A breakdown of tonnages and of
shipping rates to various locations in 1955 (Shown in Table 1) indi-
cates that transportabtion costs from the Branford quarry, by barges
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loaded gt Pine Orchard, to the ports of destination ranged from
$0.70 to $lol5 per ton. The mean transportation cost was $O.83
per ton for the 1955 tonnage.

41, Shipment by the cheapest alternate route, either by rail
or by truck to New Haven and by barge from there, would have in-
creased the mesn transportation cost to $1.26 per ton for the 1955
tommage. The cost differential of $0.43 per ton is considered to
be the saving made possible by the present channel and basin. That
saving was $170,000 in 1955 and for the prospective average com-
meree of 1,000,000 tons over the next 50 years would be $430,000
annually.

42. Although construction of a Federal navigation project at
Pine Orchard Harbor would also assure the continued fubure saving
possible by use of the harbor instead of the cheapest alternate
route for transportation of crushed rock, it is considered that
the present improvement would be maintained by the New Haven Trap
Rock Company, and the future use of the harbor assured, even if
& Federal improvement is not constructed. The present and pro-
gpective saving by use of the harbor over the cheapest aliernate
rouke, therefore, is not considered to be a benefit to the con-
sidered improvemenbs.

43, The wider channel and larger basin in both of the plans
of improvement considered will permit higher towing speeds in the
channel,; reduce the tug turrn around time in the basin, and elim-
inate the present risk of groundings. The time now required for a
tug to travel from deep water to the loading basin and back to deep
water is reported to vary from 45 minutes t0 one hour, depending
on whether the tug is bringing in empties or taking out loaded
barges. It is considered that this time would be reduced because
of the higher safe speeds and shorter turn around time made possi-
ble by the 100-foot wide channel and larger loading basin in either
plan of improvement. It 1s also considered that time losses pres-
ently incurred due to channel inadequacy apd barge grounding would
be materially reduced. On the basis of prospective future traffic
of '1,000,000 tons of stone, which would reguire an average of 1,430
tug trips annually, and tug operating costs of $20 per hour, it is
" considered that vessel operating costs would be reduced by $2,000
anmually by elther of the considered plans of improvement. -

L, Only one specific accident in the present channel has
been reported, the grounding of the tug "Stamford" on the edge of
the channel in July 1956, and no data is aveilable to permit a
precise evaluation of the hazard of operation in the present chan-
nel. The tug "Stamford” would have overturned had it not been pos-
sible to wuse the two empty barges which she was towing. Otherwise,
damage o the tug would have been extensive. Although no precise -
evaluation of the benefit from reduction of the risk of operation
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TABLE 1

ESTIMATE OF MEAN UNIT COSTS OF SHIFMENTS OF CRUSHED ROCK THROUGH PINE ORCHARD HARBOR

_YS. ‘
ALTERNATE ROUTES

Destination Distribution - Unit Cost of Shipment ($/ton) Cost Distribution per ton Shipment
of of Shipments Via Pine Via New Via -Via , Via Cheapest
Shipments (1955) Orchard  Haven Rail Pine Orchard ~ Alternate Route
) 2) {3) R
Bridgeport, Conn. 0.10 0.70 1.30 0.70 . 0.07 0.07
Norwalk, Comn. 0.0k 0.80 1.%0 0.80 0.03 0.03
Stamford & Greewwrich, .
Connecticut 0.08 0.85 1.45 0.90 0.07 0 0.07
Port Chester, N.Y. 0.03 0.85 1.45 0.95 0.03 0.03
Metropolitan New York 0.0k 0.90 1.50 1.20 0.04 0.05
New Jersey 0.0z 0.90 1.50 1.20 0.02 0.02
Hempstead Hor., N.Y. 0.35 0.85 .45 2.95 0.30 ' 0.51
Oyster Bay & Huatington,
New York 0.20 0.75 1.35 £.95 0.15 0.27
Port Jefferson, N.Y. 0.09 0.75 1.35 3.30 0.07 0,12
Matbituck, N.T. 0.03 1.15 1.75 3.30 0.03 0.05
Plum I. & Fishersg I.; :
Wew York 0.02. 1.15 1.75 omenm 0.02 Q.04
1.00 $0.33 $1.26

21) Actual 1955 shipment cost from Branford quarry via rail %o Pine Orchard and barge to destination.
2) Actual 1955 shipment cost from Branford quaxrry via truck to New Haven and barge to destination.
(3) Actual 1955 shipment cost from Branford quarry vie rail to destination.



because of the wider channel of the comsidered plans of improvement is
possible; in the best judgment of the reporting officer it is sbout A
$2,000 ammually. :

L5, TIn addition to the reduction in operating costs because of
the wider chanmel, construction of the 15-foot channel and loading
bagin would eliminate all tidasl delays to the tugs and barges now
used at Pine Orchard, Tidal delays which would oscur in the con-
gidered 12-foot chamnel have been estimeated on the basis that the
existing proportions of verious draft tugs and scows 'will not chenge
appreciably in the fubture, thet the tug operators will not use the
channel with less than 3 feet clearance under the tug or with less
than 2 feet wader the towed scows, and that the travel time in the
considered chammel is .25 hours.

Li6. Prospective future commerce of 1,000,000 tons of rock
snnually over the life of the project will require an average of
1,430 tug trips yearly. The number of tugs of verious drafts end
the delays which would occur in the considered 12-foot chanmel
are shown belows

Tugs Expected Hours of Delay
Noo Draft Average Total
Lo 8 0 0
70 9 0 _ 0
250 10 0.5 115 -
370 11 1.1 ko7 hd
720 iz 1.8 1,206
1,430 1,818

L47. The operating cost for e tug is $20 per hour. The
opereting cost for the scows which wonld be delayed each time a
tug is delayed is $3.70 per hour (en aversge of 1.85 scows at
$2,00 per hour), The btotal operating cost of $23.70 of the
1,818 hours of delay time represents an annual cost of $;3,000
which would ocour in the considered 12-foot chennel but would
be eliminatsd by the 15=-foot chemmel. There is a small proba-
bility that zome additionsl delays would ocour in the considered
12-f'oot chammel if a light draft tug was delayed because of the
+ide needed for a deeper draft scows The cost of this delay has
not been estimated.

L8, It is oconsidered improbable that materiel land enhence-
ment benefits would be realized. FPast experience has shown that
dredging of the present chamnel is more often done by bucket
dredge than by hydraulic dredge. In view of the long chennel
length dirvectly offshore, sn unusually long pontoon pipeline would
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be required. There would be no apparent economy to the hydraulic
dredging method in this situation, and, therefore, no reason to
reguire that spoll dispossl areas be furnished. Such dredging as
might be done by hydraulic dredge, such as the inner basin, in the
Improbable event that the contractor put both types of dredges on
the job, could not be reliably considered to result in land en~
hancemrent. The Trap Rock Compeny has no need or. use for made land
in the shore marsh areas, nor is it likely that resldential use
could be anticipated in the immediete vicinity of this stone ship-
Ping operation. At this time there is no indication of obher
industrial development in this area of sufficient relisbility to
warrant assigning any direct benefit therefrom.

L9, It is comsidered that benefits from elimination of navi-
gation hazards and tidal delays would reduce the transportation
cost to the consumers and are, therefore, general benefits. The
benefits from construction of either of the considered plans of
improvement are summarized below:

15-foot i2-foot
Channel, Channel

From reduced vessel lost time and
operating time because of the _
wider channel $ 2,000 $ 2,000

From reduction of the pavigation
hazard of operating in the pres-

ent channel 2,000 2,000
From elimination of tidal delays
to tug and barge traffic 43,000 0
TOTALS $47,000 $ 4,000

COMPARISON OF BENEFITS AND COSTS -

50. The bhenefits sumerized ahove are the lncremental bene-
fits for each improvement in addition to the benefits provided by
‘the present. channel. and basin at Pine Orchard Harbor. The New
Haven Trap Rock Company constiructed and, if no improvement is made,
would no doubt continue to maintain the present channel and basin.
It is considered that the first cost of constructing the present
improvement has already been amortized so that the future mainﬁenance
cost represents the total annual cost of the present improvement.
Based on past maintenance figures it 1s cousidered that future main-
‘tenance of the exlsting channel and basin would require dredging
about 8,000 cubic yards at an average cost of $16,000 annually. The
incremental gnnual cost of the considered plans of improvement is
taken as the additionsl annval costs of the improvement over the an-
nual costs of the present channel and basin.
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51. The incremental annual costs, annual benefits, and the
benefit-cost ratio for the considered plans of improvement are
showvn below: .

15-foot i2-foot
Channel, Channel

Total project annwal charges $39,900 $26,400
Annual charges of Present improvement - 16,000 16,000
Incremental annual charges $23,500 $10,500
Tncremental annual benefits $47,000 $ 4,000
Benefit-cost ratio 2.0 0.4

52. It should be noted that the benefit-cost ratio for en-
larging and deepening the present chamnel and basin to 15 feet is
favorable, but thalt the considered plan of improvement to widen
the 12-foot chammel is not economically justified.

53. Benefits and costs have also been evaluated for con-
tinved maintenance of the existing channel and basin at Pine
Orchard. Irprovemsnt and maintenance of the harbor by local
interests yilelded a reduction of transportation costs over the
chespest alternate route of $170,000 in 1955. The estimated
- average tonnage for the next 950 years would show a simllar saving
of $430,000 annually. The estimated fubure annual cost of main-
taining the existing Improvement is $16,000; yielding a benefit-
cost ratio of 26.9 for continued maintenance of the present chan-
nel and hasin.

PROPOSED I0CAL COOFERATION

5h, Iocal inkterests should be required to hold and save the
United States free from damages that may result from construction
and mainbenance of the improvements. The State of Connecticut has
agreed to provide the necessary assurances when requested.

55. The New Haven Trap Rock Company should be required to
enlarge apd maintain the loading basin adjacent to its dock
facilities to a depth of 15 feet. The estimsted annual msintenance
cost is $10,000. Present dock facilities appear to be adequate and
it is expected that these facilities will be expanded to meet future
needs as they develop.

56. An spportiomment of cost has been made on the bagis that
the New Haven Trep Rock Company will enlarge their loading basin
to about 3.2 acres, 15 feet deep, and make a cash contribution of
50 percent of the construction of the Federal channel. The present
estimated cost to the New Haven Trsp Rock Company is $30,000 for
enlarging the loading basin and $75,000 for the cash contribution,
a total of $105,000.
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57. The New Haven Trap Rock Company has been consulted and
has agreed to the above requirements of local cooperation.

APPORTIONMENT OF COSTS AMONG INTERESTS

58. The benefits from the desired improvement are from reduc-
tion in transportatlon costs by ellmination of delays to commercial
navigation and are expected to accrue to the general public. How-
ever, the New Haven Trap Rock Company is the single shipping in-
terest presently expected to use the waterway, and it is considered
that the company as a single beneficiary should combribute 50 per-
cent: of the cost of the Federal chamnel. Based on the present cost
estimate of $150,000 to construct the channel (exclusive of aids to
navigation) the loeal share would be $75,000. It is further con-
gsidered that the dredging necessary to enlarge the loading basin is |
Properly a local responsibility.. The costs of the improvement have,
therefore, been apportioned on the basis that the New Haven Trap
Rock Company will enlarge their loading basin and meke a cash con-
tributlon of 50 percent of the cost of the channel. Maintenance of
the basin is considered a local responsibility.

COORDINATION WITH OTHER AGENCIES

59. All Federal, State and local interests having interest
in the improvement of Pine Orchard Harhor were nobified of the pub-
lic hearing held at Pine Orcherd, Branford, Connecticut, on 26
August 1948. Representatives of the New Haven Trap Rock Company,
officials of the Town of Branford and of the Pine Orchard Yacht
Club, other local interests, the U, S. Fish and Wildlife Service,
and the U. 8. Coast Guard have all been consulbed during the study
concerning the.effects of the proposed improvements on thelr ac-
tivities.

DISCUSSICON

60. 'Pine Orchard Harbor, in Branford, Connecticut, on Long
Isiand Sound about T miles east of New Haven, is a small harbor
used by the recreationsal fleet of the Pine Orchard Club and tugs
and barges transporting crushed stone from the New Haven Trap Rock
Company dock. - Local interests have dredged an anchorage area for
recreational crafi, constructed e breskwater; and provided mooring
Ppiles and dock}ng facilities. The New Haven Trap Rock Company
maintains & 12-foot deep, 60-foot wide chamnel to their loading
basin at the head of the harbor.

.61, At the public hearing in 1948, local interests repre-
sented by the Pine Orchard Club, desired improvement of the har-
‘bor for recreational craft. The desired improvements were con-
sidered by the Division Engineer in the preliminsry examination
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report submitted February 24, 1956. That report concluded that

a Federal navigation project for reecreationsl craft was not war-
ranted. The Division Engineer recommended that no further study
be made of improvements- for recrestional navigation. The Board
of Engineers for Rivers and Harbors concurred with the recommenda-
tion of the Division Engineer. '

62, In 1955, the New Haven Trep Rock Company requested a
Pederal project to provide a deeper channel to thelr loading
basin to reduce tidal deley expenses of the tugs and barges now
used for the shipment of about 500,000 tons of crushed stone an-
nually. Stone from their quarry in North Branford is brought to
the dock by the Branford Steam Railway, a subsidiary company, to
be loaded onto barges. The company sells crushed stone at the
dock, or ships it by barge, to conbractors and coustructlion Jjobs
in southern New Englsnd and New York. The trap rock shipped
from Pine Orchard is used as concrete aggregate and for road
building in the Long Island Sound srea because of the relative
lack of suitable nstural gravel in the area. The prospective
future commerce over the next 50 years is conservatively esti-
mated at an average of 1,000,000 tons of crushed rock ammuslly.

63. Two plans of improvement for commercial nsvigation at
-Pine Orcherd Harbor have been considered. FEach would provide &
100-foot wide channel and a 3.2~acre loading basin at the dock of
the New Haven Trap Rock Company, roughly on the alignment of the
existing improvements.

6. The desired 15-foot channel and bagin is economically
justified, with a benefit-cost ratioc of 2.0. The first cost of
this improvement is estimated at $150,000 for dredging the pro-
posed Federal chamnel, $2,000 for additionsl navigation aids, and
$30,000 for dredging of the loading basin by local interests. The
annual meintenance costs are estimated at $22,000 for the Federal
channel, $230 for navigation ailds, and $10,000 for the loading
basin. Total apnual charges for the project would be $39,900 and
the incremental annusl charges for the improvement (the difference
between the total project annual charges and the estimated 316,000
annually necessary to maintain the present improvement) is $23,900.

65. Annual benefits from the desired 15-foot chammel are
estimated to be $2,000 from reduction of the present navigation
bazard, $2,000 from reduction of navigation costs incurred by
operation in the present narrow charmmel and basin, and $43,000
from elimination of tidal delays to present and prospective tug
and scow traffic because of deepening the channel from 12 to 15
feet and widening it from 60 to 100 feet. The total annual benefits
of $47,000 and incremental annual charges of $23,900 indicate a bene-
fit~cost ratio of 2.0 for the desired improvement.
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66.  Study of the 12-foot considered improvement indiceted
benefits from reduction of navigstion hazards of $2,000, and
from reduction of vessel operation costs of $2,000, .a total of .
$4,000. The total project annual cherges would be $26,400 and
the incremental annual charges for this improvement are $10,400.
This improvement would have & benefit-cost ratio of 0.4, and is
not economiecally justified. .

67.  Benefits were also evaluated for the present improve-
ment gt Pine Orchard Harbor. Yt appears that annual savings in
transportation costs over the cheapest alternate route were about -
$170,000 in 1955, and over the next 50 years would average - :
$430,000 annually. A large proportion of this amount acerued to
the users of the crushed stone shipped from Pine Orchard and is
congidered to be a general benefit. The continued expenditure of
an estimated $16,000 annually by local interests to maintain the
present improvement would assure this benefit. The value of the

business gained by the Wew Haven Trap Rock Company because of -the

availability of the present improvement 1s certainly sufficient
to. justify their continued maintenance of the present 12-foob
channel. if the harbor is not improved, while the general benefits
from the desired 15-foot channel and from the existing channel
~are considered to he more than sufficient to Justify a Federal
project for improvement.

68. - The benefits from the desired improvement are trans-
portation savings accruing from reduced operating costs of com-
mercisl navigation. However, the vessel traffic in the improved
waterway will consist solely of the tugs and barges to the dock
of the New Haven.Trap Rock Company. An apportionment of costs

- bebween interests has, therefore, been made so thet the non-

- Federal share of the construction cost would be 50 percent of the

chennel construction cost.  Based on the present estimate of

$150,000 for construction of the channel exclusive of aids to
n&vmgatlon, the local share wonld be $75,000.

69, It is con31dered that the NWew Haven Trap Rock Company,

" as ‘the only shipper expected to use the waterway, should be re-
quired to enlarge and malntain thelr loading basin and make a
cash contribution of 50 percent of the cost of the Federal chan-
nel. The local cost of the improvement is estimated at $1.05,000;
a cash coubribution of $75,000 plus $30,000 for enlarging the
lozding basin., The annual cost for maintaining the loading basin
is estimoted at $10,000. The New Haven Trap Rock Company has
been consulted and has agreed to enlarge and maintain the loading
basin and provide the necessary cash contribution. ' :

© T0. 1In addition, local interests should be required to hold
and save the United States free from all dsmages that may result -
‘from the project. The State of Connecticut has agreed to provide
the necessary assurances when required.
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T, The U. 8. Department of Fish and Wildlife has been
consulted on the effect of the desired improvement on fish and
wildlife and has advised that Fish and Wildlife interests have
no adverse comment to offer.

CONCIUSIONS

T2. Construction snd maintenance of the present channel at
Pine Orcherd by local interests has provided large general navi-
gation benefits by reducing transportation costs for shipment of
crushed rock to points around long Island Sound. The volume of
thig traffic is now about 500,000 tons yearly, and it is expected
to average about 1,000,000 tons annually over the mext 50 years.
The character of the tugs and scows now used at Pine Orchard, and
delayed by tidal operation, is not expected to change materially
in the future.

T3. A‘Federal navigation project is Justified to provide
the desired improvement at Pine Orchard Harbor, Branford,
Connecticnt. The improvement would consist of a 15-foot deep
channel, 100 feet wide and about k,500 feet long, from deep water
in Long Isliand Sound to the loading basin of the New Haven Trap
Rock Company. As the only shipper expected to use the waterway,
that company should be regduired to share in the cost of the im-
provement to the extent of 50 percent of the construction cost.

74. The total first cost of the improvement is estimated
(¥orch 1957) at $182,000; $150,000 to construct the 15-foob
chanriel, $30,000 to enlarge the loading basin and $2,000 to pro-
vide additional ailds t¢ navigation. Annual maintenance cosis are
estimated at $22,000 for the channel, $10,000 for the basin and
$230 for the additional navigation aids. The incremental annual
charges for the desired improvement are estimsted at $23,900, the
benefits from reduced navigation costs are $h7,000 and the benefit-
cost ratio is 2.0 to 1.

75, It 1s considered that because the New Haven Trap Rock
Company is the only shipper presently expected to use the water-
way, thet company should be required to contribute 50 percent of
the cost of construction of the Federal channel. An apportion-
ment of costs has been made on that basis. The Federal cost of
~ the project is estimated at $75,000, plus the cost of additional
navigation alds estimated to cost $2,000, The non-Federal cost of
the project is estimated at $105,000, of which $30,000 is the
estimated cost of enlarging the loading basin. The necessary cash
contribution of 50 percent of the cost of the Federal chaunel con-
struction is now estimated at $75,000.

76. The New Haven Trap Rock Company has been consulted and
has agreéd to enlarge and meintain the loading basin and contribute
in cash 50 percent of the Federal construction cost. ILocal interests
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should also be réquired %o hold and save the United States free
from damages resulting from the construction and maintenance of
the project. It is expected that local interests will provide
-the necessary assurences when requested.

T7. A congsidered alternate plan of improvement to widen
to 100 feet the present 12-foot channel and enlarge the loading
basin would have a first cost of about $93,000,: incrementel an-
nual charges of $10,400, and would yleld benefits from reduced
navigation costs. of about $4,000. The resulting benefit-cost
ratio of O.4t indicates that this considered improvement is not
Justified.

RECOMMENDATIONS

78. It is recommended that a Federal navigmtion project
be authorized at Pine Orchard Harbor, Branford; Connecticut, to
provide for a channel 15 feet deep, 100 feet wide from deep water
in Long Island Sound to the New Haven Trap Rock Company loading -
basin. The estimated (March 1957) Pederal first cost is $75,000
for conmstruction of the channel and $2,000 for additional naviga-
tion aids, with $22,000 annually for maintenance of the channel
and $230 for maintenance of the navigatioh aids. The authoriza-
tion should be subject to the requirements that the New Haven
Trap Rock Company contribute 50 percent of the construction cost
of the proposed Federal channel project and enlarge and maintain
their loading basin to 3.2 acres at a depth of 15 feet. Tocal
interests should also be required to hold and save the United
States free from damages ‘resulting from the construction and main-
tenance of the project. : ' -

Inecly _ ALDEN K. SIBIEY
Mep of Pine Orchard Harbor  Brigadier General, U. S. Army
Division Engineer
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